SUMMARY Zinc absorption was measured in 37 children with malnutrition using the oral zinc tolerance test 
Protein energy malnutrition is still an important problem in many parts of the world. Certain clinical features are common to patients with protein energy malnutrition and those with zinc deficiency, including diarrhoea, anorexia, growth retardation, muscular atrophy, and a tendency to infections. This similarity has led many workers to study zinc absorption in patients with protein calorie malnutrition. Some found that plasma zinc concentrations were low,' and others found decreased serum zinc concentrations in malnutrition, together with skin lesions.2 3 Protein energy malnutrition is associated with various degrees of intestinal changes, which include gastrointestinal mucosal atrophy and structural alterations in the jejunal villi.48 Apart from inadequate dietary intake, digestive and absorptive defects may be important in the aetiology of protein energy malnutrition. It is, however, difficult to say whether these defects are causes or effects of the malnutrition.
The aim of this study was to determine whether there is a decrease in intestinal absorption of zinc in protein energy malnutrition in addition to preexisting zinc deficiency and malabsorption.
Subjects and methods
Thirty seven children (19 When patients with marasmic kwashiorkor and kwashiorkor were examined together after the zinc test dose had been given, the increase in plasma zinc was significantly less in the second hour compared with the control group (p<0-05). On the other hand, the increase in plasma zinc was normal in the subgroup of marasmic patients (figure). 13 -9 (4-6)* 15-6 (3-7) 13 -0 (2-9)* 14-6 (3-8)** 18-4 (3-9) Median (range) 13-8 (6.9-19-9) 15-1 (6-9-22-2) 12-3 (10.2-16-7) 14-4 (6-9-22-2) 19-9 (12-1-24-5) Mean (SD) erythrocyte zinc (mg/l) 11-9 (4-3)* 8-0 (2-7)*** 8-8 (0-8)** 9-6 (3-7)*** 17-1 (6-0) Median (range) 11-4 (5-4-18-9) 8-2 (4-1-12-9) 9-4 (8-2-18-1) 9-1 (4-1-21-7) 18-5 (104-23-9)
Mean (SD) increase in plasma zinc (RmolVI):
At one hour 11-4 (5-8) 4-8 (4-6)** 5-8 (5-3) 7-7 (5-7)* 12-1 (7-6)
At two hours 18-2 (11-0) 10-4 (6-8)* 8-0 (7-6)* 12-1 (9-2) 17-5 (6-5)
At four hours 6-3 (5-6) 3-4 (4-2) 2-5 (3-6) 4-3 (5-6) 2-2 (4-5) *p<O0-S; **p<0.01, and ***p<0-001 compared with control subjects. 
Discussion
In this study alkaline phosphatase activity and plasma and erythrocyte zinc concentrations in patients with protein energy malnutrition were significantly lower than those of the control group.
There are several reports concerning zinc absorption in malnutrition. In some, zinc concentrations in plasma or serum were decreased' 13 while in others they were reported to be normal.2 4 Plasma zinc concentrations are not, however, good indicators of zinc state in man, because not only is plasma zinc turnover rapid, but many factors influence it.'4 In order to study zinc state, therefore, we had to determine plasma zinc and erythrocyte zinc concentrations as well as alkaline phosphatase (an important zinc metalloenzyme) activity in our subjects. 1517
Zinc is required for normal growth and development, and deficiency can result from inadequate dietary intake, impaired absorption, excessive excretion, or inherited defects in zinc metabolsim. Requirements depend on the weight, age, and growth rate of children, and the bioavailability of zinc from different sources. Indeed, nutritional insufficiency was one of the main reasons for zinc deficiency in our group of patients. 
